Simple Deletion: a vector- and marker-free method to generate and isolate site-directed deletion mutants.
We have designed a new vector- and marker-free site-directed deletion system for gram-negative bacteria. In this system, a specific DNA fragment is amplified from a parental strain by using polymerase chain reaction (PCR), then circularized and introduced back into the parental strain for homologous recombination. The recombinant mutant is then detected and isolated by PCR-based sib selection. Unlike conventional methods, our Simple Deletion method requires no cloning procedures, and no foreign genes such as antibiotic-resistance genes are introduced as selection markers. The resulting mutant is, therefore, the same as the parental strain except for the lack of the target region. This method is categorized as a type of "self-cloning," and the resulting mutant can be used for laboratory research without restrictions. Using this method, we generated a mutant of a plant pathogenic bacterium, Xanthomonas campestris pv. campestris, in which the 20.4-kb hrp gene cluster involved in the type III secretion system and in pathogenicity was deleted. In addition, we proved that this method can also be used to delete smaller DNA regions of X. campestris pv. campestris and to generate deletion mutants of the bacterium Ralstonia solanacearum.